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ÕÖGV]ÐYlZO`abTcSd%Te#Vjk_nopO«ãqXw
_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O 1 £:§¨Õ
ÖG^ 31ÕFg?CÕÖGuÈ`ÌO\wZV6_ìuTcSd%Te#VÓ
jY_n«ãK 0 km  r  1738 kmþ&Z?  ?  ?OVZK 320UO>#¶°u
Yljk_n>#¶°#¿KK 2 kmqàn"#'K 0.0125 s^YZPGEÇ 15 sO`V
u]ÐYlZ;ªuvwlÂÃ| 1250 sQq«ãY_nKiOF6 r 
= 738 kmþ­ 1000 kmZ? = 0Zái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ÉY 10°º 90°QqK 1°®mué#¿q&u
Ø·YZ9ÙvuI6lwniOF6K P`^ S`OC¯òqZ`ÌQ
#PD1uQ^QklwOu\YlZáiOF6KC¯òqZ`
«¬Yw_ìu|Á`|uÆ"#Áwlwr^nOK`±Y
Êù­w_ìZáwáâ£:u`1g0H­Z VÛ¯ÜY_qZÆ"
#OE+_^.³ºnrO^mO%&u®Ç`abOE0HTe01K
6u¸Y_náiqKZ&âÔq+_ S`OüÍ Z:QqabYl
wÊ°lLnÒÓf«uÈ`ÌK 0.1V10 Hz O <¶æqO !qàZ
 5¥iþa^áiþbOô`ÌnÉYK 1°®mu`ÌVuI6l
¸Y_nûP!GO:u P`^ S`O"(V¸Ylwn6lO`Ìu 1/15 HzOf%
PE?CG$%VúXn 
 6¥iþa^ái
þbO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E+Z<¶ 15 s^wÉÆ<¶qgY
_üÝ¡qm_r^K&HÊZoTcSd%Te#K !­lwwÆ<¶'O
OüV§ÉO^¶·qmn 
 uþ2OqV¸n 7 KZT«ãuXw_1ÕFg?CÕÖGOZ®È© 1 
ÕÖG^1ÕFg?CÕÖGuÈáiO`Ìõöqàn1ÕFg?CÕÖGKOø(
uk_%&VlXY_[23]n 7qK^Yl S`±§¨%&O'V¸Ylwn !`Ì
KÉY 40°Z50°Z60°O 3q¸Y_nÔ)u S`±*w^_à_ìZ1Õ
Fg?CÕÖGuÈ S`+EK5l,l"(YlwZ !üO S`±¤w¹
wqZ VÛ¯ÜY_|Á`KÈ-.klwÊ°lLnrOÈÉu	\
wKºZTKÆ<¶q«ãY_Oq`ÌOümÊr^Kk_n1Õ
Fg?CÕÖGuÈ <¶ô`ÌO6~KZ|O MPI I/«ãq0~YlL¯x'_w
^.³lwn 
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¡¢71­lwO 1£:§¨ÕÖGuKZ 4u¸Y_ÕÖG A^ BO 2¢
ànQ_&OÐÖ%$^ÌºZ-ÏÄð^A#1GO 2§¨V=±
YlÕ2&÷ý±qmnTOTcSd%Te#qKZþ1ÕÖG A^ BuÈ`Ì
O\wZ®È©þ2ÄðÕ2&Ì3V./Y_F6O`abO[ZV6r^V$
%o01^Y_n«ãK 0 km  r  3390kmþ&Z?  ?  ?OVZK 544UO>
#¶°uYljk_n>#¶°#¿KK 2 kmqàn"#'K 0.025 s^YZPGE
Ç 30 sO`Vu]ÐYlZ;ªuvwlÂÃ| 5000 sQq«ãY_nK r = 
3360 kmþ­ 30 kmZ? =0u·w_n 8uT~Y_Õ2&Ì3ÕÖG^Z«ãu
X
Y_%&OÈ·V¸YlwnÕ2&Ì3ÕÖGVXw_«ãqKZÕÖG AO:VÄ
ð4q·m³lÓjY_n&OÌÛóºôE¤w^ý±­lw
_uV·mZ5Ê6gE}VÅ%&V°B)n
  9u 2¢O 1§¨ÕÖG^ZÄðÕ2&Ì3ÕÖGuÈ%&u®Ç`
 7¥ù¥«ãuXw_1ÕFg?CÕÖGO%&[23]n^Yl S`±§¨%&V¸Y_n
#¤±Zø#*±^_nÝ¦:O&u®ÇÈ·KùüOP!Gu¸n
K%Z !Kó78ÌZÒÓf«OÈ·Kû78Ìn9¥1ÕFg?CÕÖGþø¦
^ 1ÕÖGþÍ¦uÈáiOô`Ìnùu¸Y_ 3 !qO`ÌV¸n
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abOE0HTe01V¸nTK<¶ 30 s^wÉÆ<¶O`V]ÐYlw_ìZÂÃ|
1200 sqKm\wKºwZA#1G5wÕÖG BqKZ-A#1G:»ºO
`ÕÖG AÈ¯;Ê"(Ylw°n2400 sqK&uklO
\'Qq&`abYlwnÕÖG A qKÆÉYu<klÇëw^_ÁÊOu\YZ
ÕÖG B qKõöÍQ#PD1uQ^QklwOKZÕÖG A uõ6lÕÖG B O 3
=4w¹wqZ ÃmuÊÊk__ì^ñnQ_Õ2&Ì3V]_«ãqKZ
	ÌOK>uºwOOZÂÃ| 2400 sqKÕÖG A^õöYlºu
&`O?	ÃmlwnrºO«ãV­ºu <¶QqÓjÜZâOÈÉ`O?
%u£:§¨O\wëÊ6r^qmZ*w !q£:§¨V6µ
O´µV²³r^qm^.³ºn

 8¥ù¥T~Y_Õ2&Ì3÷nÍ¦K«ãu
XY_%&^&^O@¦V¸
n%n9¥«ãu
XY_%&uk_Õ2&O­[n 
 9¥þaÕÖG AZþbÕÖG BZ®È©þcÄð4ÕÖGVXwl«ãY_%
&u®Ç`abOE0HTe01nÂÃ| 1200 s^ 2400 sqO¯°±O r~O
ÇV¸nø#KûZ#K$OÇVnK%n 
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
 10¥*O`abOõön­ 30 kmuAªV·wl«ãn
qÂÃ­`OPGEÇK 30 snÂÃ| 600 s^ 1800 sqO¯°±O r~OE0H
Te01V¸Y_nø#KûZ#K$OÇVnK%n 
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3.3 		
 
|u*O`abO\w¯wÈÉZ3 O­uZ¾
¿ÀUOV]lTcSd%Te#Y_qVz{nK­ 30 kmu·mZ¾¿
ÀUKRSÒAª^Y_nQ_ºÂÃ­`OPGEÇ 30 sqBðY_n§
¨ÕÖGK6l 1qànO§¨KÕÖG AVlXY_nrO«ãO¶°æ¾Õ
éKJO 1VCD­_wn 
 10K 3O%&u®ÇZÂÃ| 600 s^ 1800 sO`abOE0HTe01qà
nOm­uÈ`abO\wVÊ_ìZ3KEFqGwlwn
K*OK 1/2ZK 1/4Om­Yw_ìZqKÂÃ| 600 sqêuO\'Q
q`"(YlwnQ_Ou®Ç uÈklZ`wvQqâÔuHQ
klw°n1800 sqKZqÇO`O\u"(YlwOu\YZ
*qKÇOù­w P`"(Y_Ü¯qànQ_qK	pâÔQqÇO`ab
Ylwn`KabÉYÆÊáâ«¬YlwÊOqZ*uõ6lù­wq
KZ`ÇVÃklOI'QqabnY_klORSF6KZ
OÙ !Þß_-wÉ³Z:VÅJYlm_`V !Yw^³n 
4. SX-9 
 opK 3Jqz{Y_TcSd%Te#KZ6lL>M%L>N#E"#$%O×
D1G SX-9þÄoLMNOPþ2ü NECQVXwlÓjY_n«ãOWXuà_k
lKZL>M%L>N#E"#$%^ NEC OqHfFgUOÏßóVjwZëOq
u¥¦wlRS%À#FVSY_n´ %EQ%½KFortran90qÑÒYl®¯ZjæKK 18000
qànNEC u®wlsEuÈG%HTh×D1G[´¸jOU]ZVã?W>GXÐ
O	ú[éORS%À#FVSY_qZ1CPU ÓjqK 60 =O«ã±vu~Y
_nQ_(EI/[uÈÏß!±þQ#P>G=HTe#“-R2 -f3 -Ep -pi -Pauto 
-Wf,-pvctl fullmsg”OqZ8CPUq 4.4=Z16CPUq 5.8=O±vV_n 
 opK 3.3JO 3OTcSd%Te#KZ<eYDgE p8q 8CPUVXw_(EI/V
ãqÓjY_nQ#P>G=HTe#KÑOÏß!±O"^ðqàn3 ë®O«
ãu®Ç¾ÕÓj"#MFLOPSçK 1u¸Y_n 

 1¥K 3.3JO«ãZ 
 PGEÇ (s) >#¶°æ "#¶°æ ¾Õ (GB) Ój"# (s) MFLOPSç
 30 03201546 400000   02.304 18785 07780 
 30 05442720 200000 03.520 22290 05642 
* 30 10835200 200000 10.176 12632 20446 

5.  
 opqK}~ 24 OO~^YlZ^O`abTcSd%Te#O~
V9Y_nSX-9O<eYDgE p8uÈ(EI/VãqZqK<¶ 15 sZqK<¶
30 sQqO`ab«ãÓ¡qm_n*£:O`abuvwlOIJOÛKZ !
^ôO-§ÍNOuÈkliTYlm_[\àn^Kwª£:§¨ÕÖG^
uî89²³ºl®¯ZQ­uô`Ì«ãq`Ea]uîÛVì^
_u]klwnoO~KZëO`aVhÊOqàn 
®TK 15 sZ30 s^wk_Æ<¶O`abVTcSd%Te#Y_n­ºu¡ÓÍ
TcSd%Te#VjÉ_ìuKZ<¶ 1 sVñèuZqm)Ç <¶uÔ¦ÇlwÊ$
ànYY<¶V 1/2u^ZrÙv^?ÙvO>#¶°#¿Z®È©"#¶°#¿V6l
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1/2uYÇÜºwOqZ¾ÕK 4=Z«ã"#K 8=$^nkl <¶OT
cSd%Te#qKHfFgUO MPI [$bqàn¡¢KouÈklHfFgU
O MPI[c¯Z<¶ 8 sqOO`abTcSd%Te#~YlwnMPIV
Xw_TcSd%Te#uvwlKZQ_»OOuz{r^uY_wn 

 !
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